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[57] ABSTRACT 

An electronic tuning circuit for AM receiver is dis- 
closed which is so designed that tracking errors are 
minimized by increasing the accuracy of constants for 
tuning coils, oscillation coils and capacitance elements 
incorporated in an antenna tuning circuit, a high-fre- 
quency amplifier circuit and a local oscillator circuit 
which constitute the electronic tuning circuit. After the 
electronic tuning circuit has been mounted in place, 
tracking adjustment is effected at one point of the re- 
ceiving frequency band, or alternatively no such adjust- 
ment is required. 

5 Claims, 5 Drawing Sheets 
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1 2 

Another object of the present invention is to provide 

ELECTRONIC TUNING CIRCUIT FOR AM an electronic tuning circuit for AM receiver, which is 

RECEIVER WHICH IS EASY TO EFFECT so designed that a satisfactory receiving condition can 

TRACKING ADJUSTMENT be maintained without effecting tracking adjustment 

5 after the electronic tuning circuit has been mounted in 

BACKGROUND OF THE INVENTION place. 

1. Field of the Invention mother object of the present invention is to 
This invention relates to an electronic tuning circuit P"™de a miniaturized electronic tuning circuit for AM 

for AM receiver adapted to receive desired broadcast receiver, which may be formed of only a small number 
waves with the aid of the electronic tuning circuit using 10 of components. 

variable capacitance diodes. Bnefl y stated » accordin 8 to the present invention, 

2. Description of the Prior Art there 1S P rovided an electronic tuning circuit for AM 
In order to have a better understanding of the present ^iver wherein an oscillation frequency controlling 

invention, description will first be made of a conven- 1€ vol f^ g f for sett . m S ^ oscillation frequency of a local 
tional electronic tuning circuit for AM receiver with 15 osclllator circuit t0 bc hl S h f r ™ lower than the tuned 
reference to FIG. 9 of the accompanying drawings. As frec i uenc y> and a tu ™8 voltage to an antenna tuning 
shown in FIG. 9, the conventional electronic tuning ? rCUU an f a tumn S . C1 f of a high-frequency ampli- 
circuit comprises an antenna tuning circuit 12, a high- J? r™™^ ^ §UPP gh * F**! SyStCm SU ° h aS 

frequency amplifier circuit 13, a local oscillator circuit „ ^ J^?^ * ^ k ' sca ' ch : tum "S s » * e 
15; and the AM receiver includes, in addition to such an 20 f*f £™ S C * CuU , bemg SUCh ?H ^ 

electronic tuning circuit, a mixer circuit 15 provided at \± \™* the "ductaiicc of the tuning coil of the 
the back thereof, an intermediate-frequency amplifier l ° C f ° f S f, v w ^ ^ md " ctance of the tuning 
circuit, a detector circuit, a low-frequency amplifier "2™£ ^ %t T™* ? P r^ fW ^ 

circuit and so forth. Indicated at 16 is a tuning voltage „ ^ C C * f ° f the *? inS CO t l1 of the antem ! a tumn S 
source 16 which is arranged to apply a tuning voltage 25 Zx l^ t l V <*P™*™* c ° n ™f <* in para . 
Va to the antenna tuning circuit 12 and high-frequency f ^ the tunin S c <f and including stray capaci- 
amplifier circuit 13 and to apply an oscillation fre- f r ^ W ™ 8C ° f ±5% ' 

quency controlling voltage Vb to the local oscillator t y ^ ^ t0 mcor Porate any 

ni^it id in toTii ««f*,«; vi* r-iV ♦ tnmmer capacitor, and a maximum receiving sensitivity 

m ^ 30 can be set ^stantially at the center of the receiving 
Ai ; ™ a > varia ^ le : ca P aci - - frequency band simply by adjusting the tuning coil of 

^in™J£J Wif^ ca P a " tors > C31 is a the antenna tuni c ^ uit y or the tuning coil of Sic high- 
padding capacitor. With the conventional AM receiver, frequencv amplifier circuit S 
tracking adjustment is effected at three points m the Furthermore, according to the present invention, 
receiving ; frequency band by adjusting the tuning coils 33 there is ^ ided an timj ^ ^ 

I n^^^TT^^^ i is designed Lh that the dispersion tolerance for the 

♦«£w a * ? • ^ ^ T °\ x \ con ^ il0 ^ capacitance of a padding capacitor is set up to be within 
tracking adjustment is this: The local oscillator circuit is the range of ±2 ^ so £ at ^ clectronic ^ circuit 

first adjusted; subsequen ly, the antenna tuning circuit does not have to be subjected t0 M ad ; ustment 

and high-frequency amplifier circuit are adjusted; and 40 after having becn mounted m thc AM receiver . 

finally tracking error at the center point of the receiving other objects, features and advantages of the present 

frequency band is confirmed. Generally, adjustment in invention will become apparent from the ensuing de- 

the lower frequency range is effected by means of the scrip tion taken in conjunction with the accompanying 

tuning coils, while adjustment m the higher frequency drawings, 
range is effected by means of the trimmer capacitors. 45 

Thus, the conventional electronic tuning circuit for AM BRIEF DESCRIPTION OF THE DRAWINGS 

receiver is disadvantageous in that a number of compo- FIG, 1 is a block diagram showing an AM receiver 

nents for effecting tracking adjustment are mounted so provided with the electronic tuning circuit according to 

that a correspondingly increased number of steps are an embodiment of the present invention, 

involved in the tracking adjustment, which leads to an 50 FIG, 2 is a block diagram showing an AM receiver 

increase in the manufacturing cost. provided with the electronic tuning circuit according to 

Another disadvantage of the conventional electronic another embodiment of the present invention, 

tuning circuit is such that in case tracking adjustment FIG. '3 is a block diagram showing an AM receiver 

cannot be effected, it is required either that all the provided with the electronic tuning circuit according to 

mounted components be discarded or that adjustment 55 still another embodiment of the present invention, 

be effected after the components have been replaced FIGS. 4 to 8 are views useful for explaining about 

with new ones, due to the fact that tracking adjustment tracking errors which tend to occur in AM receiver 

is effected after the tuning circuit at the front end por- using the electronic tuning circuit embodying the pres- 

tion of the AM receiver and succeeding IF amplifier ent invention. 

and so forth have been mounted on a printed circuit 60 FIG. 9 is a block diagram showing a conventional 

board ' electronic tuning circuit for AM receiver. 

SUMMARY OF THE INVENTION DESCRIPTION OF THE PREFERRED 

Accordingly, it is an object of the present invention EMBODIMENTS' 

to provide an electronic tuning circuit for AM receiver, 65 Referring to FIG. 1, there is shown the electronic 

which is so designed that tracking adjustment can con- tuning circuit- for AM receiver according to an embodi- 

veniently be effected, thereby obviating the aforemen- ment of the present invention, which comprises an an- 

tioned disadvantages of the prior art. tenna 1, an antenna tuning circuit 2, a local oscillator 



10/22/2003, EAST Version: 1.4.1 



4,837,852 

3 4 

circuit 3, a mixer circuit 4, an intermediate-frequency shown in FIG. 1. These views illustrate tracking errors 

amplifier circuit 5, and a PLL circuit 6. Indicated at 7 is which tend to occur due to dispersions in the circuit 

a terminal to which is applied a program signal for constants constituting the tuning circuit 2 and local 

achieving tuning to a desired broadcast wave. oscillator circuit 3. 

With such an AM receiver, a signal of a desired fre- 5 FIG. 4 illustrates tracking error curves for the cases 

quency fi is selected in the antenna tuning circuit 2 and where the capacitance value of the padding capacitor 

passed to the mixer circuit 4 so as to be added to the C3 incorporated in the local oscillator circuit 3 was 

oscillation frequency fo derived from the local oscillator changed while the remaining circuit constants remain 

circuit 3, and converted to an intermediate frequency unchanged. FIG. 5 illustrates tracking error curves for 

(fL + fo). with another receiver, an intermediate fre- 10 the cases where the value of the parallel capacitance C2 

quency (f i + fo) is established. The oscillation frequency was changed while the capacitance value of the padding 

foand tuned frequency fi are established on the basis of capacitor C3 incorporated in the local oscillator circuit 

a predetermined program signal which is applied, via 3 remains unchanged. FIG. 6 illustrates tracking error 

the terminal 7, to the PLL circuit 6. A tuning voltage curves for the cases where the inductance of the tuning 

Va and an oscillation frequency controlling voltage Vb 15 coil L2 provided in the local oscillator circuit 3 was 

are applied through the PLL circuit 6 to a variable changed. FIG. 7 shows tracking error curves for the 

capacitance diode Dl of the antenna tuning circuit 2 cases where the dispersion tolerance for each of the 

and variable capacitance diode D2 of local oscillator elements of the tuning circuit is set up to be within the 

circuit 3 so that a resonance circuit resonant to the range of ±5%, illustrating the manner in .which raaxi- 

desired frequency and an oscillator circuit are estab- 20 mum tracking errors for such tolerances occur. FIG. 8 

lished and thus tuning to the desired frequency is shows tracking error curves for the cases where the 

achieved. As will be appreciated, such a receiver consti- worst distribution of tracking errors occurs when the 

tutes an AM receiver of the so-called preset-tuner type dispersion tolerance for the padding capacitor C3 of the 

using a PLL synthesizer. Needless to say, the receiver tunmg c [ TC wt is set up to be within the range of ±2% 

may be an AM receiver of the search-tuning type. 25 wn i] e the dispersion tolerance for each of the remaining 

The front-end portion of the receiver includes tuning elements of the tuning circuit is set up to be within the 

coils LI and L2, parallel capacitances CI and C2, a range 0 f ±5%. 

padding capacitor C3, and the variable capacitance Further description will next be made of the relation- 
diodes Dl and D2. Stray capacitances tend to differ ship between tracking errors and the circuit constants of 
from one type of receiver to another; with the advanced 30 tne electronic tuning circuit 

manufacturing technology of today, however, it is pos- Table ^ shows the component constants of the elec- 

sible to produce electronic tuning circuits which are tronic tuning circuit which represent the tracking error 

substantially free from dispersions in stray capacitances, curves illustrated in FIG. 4, wherein the capacitance 

in so far as the electronic tuning circuits are of the same value of the pa dding capacitor C3 is changed while the 

type. It goes without saying that variable capacitance 35 tuning ^ L i and parallel capacitance CI of the an- 

diodes with minimum dispersions in characteristics are tenna tuning circuit and the coil L2 and parallel 

selected as Dl and D2. capacitance C2 of the local antenna circuit 3 remain 

FIG. 2 illustrates another embodiment of the present unchanged. In FIG. 4, the curve (a) shows the case 
invention, wherein the electronic tuning circuit pro- where the capacitance value of the padding capacitor is 
vided at the front-end portion of the AM receiver m- 40 49Q pF; the curve ^ shows the case where the capaci . 
eludes a high-frequency amplifier circuit 2' provided at tance value u equal to the value for the case (a) p]us 5% 
the back of the antenna tuning circuit 2 to thereby en- of it; and curve (c) shows the case where the capaci . 
hance the selectivity for the desired frequency. The tjmce vaJue {s d tQ ^ value for the case (a) 
circuit constants of the high-frequency amplifier circuit 5% of it The tfacking error curves (a)> ^ and (c) of 
2' may be set up to be eqiial to those in the embodiment 45 piG 4 sent tracking error distributions adjusted 
illustrated in FIG. 1. Local oscillator circuit 3, mixer wUh abQUt { MHz M the reference . In Table h the 
circuit 4 and the remainder of this embodiment are of ^ cifCuit shown - m FIQ x afe 
similar to those of the embodiment shwon in FIG. 1. mdicatedj and the column a mdicates the circuit con- 
The antenna tunmg circuit 2 comprises a tuning coil of the electronic tunin circuit which represent 
L2C .parallel capa^tance C20 and vanable capacitance 50 minimum trackin emT ^ 
diode D20; and the hi^-frequency amphfier circuit 2 shown . TMqs ? rounded %Q Qne dedmal 
comprises a tuning coil L21 provided with an induc- 
tance adjusting core, parallel capacitance C21 and van- TABLE 1 
able capacitance diode D21. It is also possible that the 
tuning coil of the high-frequency tuning circuit 2' may 55 
be either a preadjusted high-frequency coil or non- 
adjustable highfrequency coil so that the tuning coil of 
the antenna tuning circuit 2 is adjusted at the final stage 
of the adjustment procedures for the AM receiver, in 
contrast to the embodiment of FIG. 2. 60 

The parallel capacitances CI, C2, C20 and C21 are 

meant to include the stray capacitances of the respec- By changing the capacitance value of the padding 

tive tuning circuits as well as the capacitaces of the capacitor C3, the conditions that tracking errors occur 

fixed capacitors which are connected with the tuning are changed as shown in FIG. 4, from which it will be 

coils. 65 appreciated that the distribution of tracking errors is 

With reference to FIGS. 4 to 8, description will now varied over the entire receiving frequency band. The 

be made of the distribution of tracking error with re- variation that tends to occur in the lower frequency 

spect to the receiving frequency of the AM receiver range is somewhat greater than that that tends to occur 
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in the higher frequency band. However, it is to be un- 
derstood that the tracking errors represented by the 
curves (a), (b) and (c) constitute no practical hindrance. 

The tracking error curves shown in FIG. 5 are ones 
to determine the influence of the stray capacitance C2, 
wherein the tracking error curve (b) is one obtained by 
changing the stray capacitance C2 of the local oscillator 
circuit 3 by about 6% with respect to the curve (a). 
FIG. 5 shows that the variation in the higher frequency 
range is very great, from which it is inferred that the 
tracking error tends to be greatly deviated from the 
tolerable range when the tracking error curve is up- 
wardly deviated and thus that it is necessary to keep the 
dispersion tolerance for at least the stray capacitance C2 
within the range of ±5%. Table 2 shows the circuit 15 
constants of the electronic tuning circuit shown in FIG. 
4. 



10 



TABLE 2 



FKj. 5 
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50 

It is inferred that it is necessary to keep the dispersion 
tolerance for each of the elements of the local oscillator 
circuit 3 within the range of ±5%. 

Reference will now be made to FIG. 7 which illus- 
trates, at A and B, the manners in which the AM re- 55 
ceiver suffers from maximum tracking errors, wherein 
the dispersion tolerance for each of the elements of the 
electronic tuning circuit shown in FIG. 1 is kept within 
the range of ±5% with respect to the values indicated 
in the column (a) in Table 1. More specifically, in FIG, 60 
7, the curves indicated at A are the tracking error 
curves when the values of the tuning coil LI and paral- 
lel capacitance CI were changed by +5% while the 
curves indicated at B are the tracking error curves 
when the values of the tuning coil LI and parallel ca- 65 
pacitance CI were changed by —5%. FIG. 7 illustrates 
two type of combinations in which maximum tracking 
errors occur at the upper and lower limits of the receiv- 



ing band, and the circuit constants therefor are shown in 
Tables 4 and 5. From the tracking error curves of FIG. 
7, it will be seen that the tracking errors can be reduced 
by adjusting the inductance of the tuning coil LI incor- 
porated in the antenna tuning circuit 2. Thus, even with 
a combination that a maximum tracking error tends to 
occur, it is possible to adjust the tracking error to such 
a range that the tracking error constitutes no practical 
hindrance, by effecting the tracking adjustment at one 
point, i.e., approximately at the center of the receiving 
frequency band of the AM receiver. 

TABLE 4 



20 



FIG. 6 is a view useful for determining what effect a 
variation in the inductance of the tuning coil L2 of the 
local oscillator circuit 3 has on occurrence of tracking 
error, wherein the curve (b) is for the case where the 30 
inductance value of the tuning coil L2 is changed by 
±2% with respect to the inductance value for the curve 
(a) while the curve (c) is for the case where the induc- 
tance value of the tuning coil L2 is changed by —2% 
with respect to the inductance value for the cruve (a). 35 
From this, it will be appreciated that the variation in the 
inductance value of the tuning coil L2 has a remarkable 
effect on occurrence of tracking error. Table 3 shows 
the circuit constants for these cases, wherein the ±2% 
variation in the inductance value of the tuning coil L2 is 40 
permissible. 

TABLE 3 
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FIG. 7 B 
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As will be appreciated from the above discussion, 
FIG. 7 illustrates the cases where maximum tracking 
errors tend to occur, and the possibility that tracking 
errors deviated from the range indicated therein occurs, 
is very low since electronic components of a high qual- 
ity are usually available, so that an electronic tuning 
circuit with less tracking error for an AM receiver can 
be provided. 

According to the embodiment of FIG. 2, the tuning 
coil 20 of the antenna tuning circuit 2 may be either a 
fixed type coil or a high-frequency coil which is ad- 
justed at the final adjustment stage, so that optimum 
tracking adjustment can be effected simly by adjusting 
the inductance of the tuning coil 21 of the high-fre- 
quency amplifier circuit 2', 

Referring to FIG. 3, there is illustrated a third em- 
bodiment of the invention, wherein the local oscillator 
circuit 3 may be arranged in such a manner the padding 
capacitor C3 is connected in parallel relationship with 
the tuning coil L2 and parallel capacitance C2. With 
such an arrangement, too, it is possible to achieve track- 
ing adjustment characteristics similar to those achieved 
with the aforementioned embodiments. 

FIG. 8 illustrates the cases where the tolerance for 
the padding capacitor C3 is set up to be within the range 
of ±2%. Table 6 shows the constants of the electronic 
tuning circuit which represent the tracking error curves 
indicated at A in FIG. 8, wherein the capacitance of the 
padding capacitor C3 was changed by -2%; the induc- 
tance of the tuning coil LI was changed by +4% at the 
maximum; the value of the parallel capacitance CI was 
changed by —5%; and the value of the parallel capaci- 
tance C2 was changed by + 5%. Table 7 shows the 
circuit constants of the electronic tuning circuit which 
represent the tracking error curves indicated at B in 
FIG. 8, wherein the capacitance of the padding capaci- 
tor was changed by +2%; the inductance of the tuning 
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coil LI was changed by —Wo at maximum; the value of 
the stray capacitance CI was changed by +5%; and the 
value of the parallel capacitance C2 was changed by 



-5%. 

TABLE 6 
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From the tracking error curves of FIG. 8," it will be 
seen that an electronic tuning circuit for AM receiver 25 
with less tracking errors than those shown in FIG. 7, 
can be provided. It is also possible to establish a better 
receiving condition by adjusting the inductance of the 
tuning coil LI of the antenna tuning circuit 2, like the 
results shown in FIG. 7. It is to be noted, however, that 30 
FIG. 8 illustrates combinations in which maximum 
tracking errors occur, and that the probability that the 
aforementioned combinations occur, is usually very 

low * . . 35 

As will be appreciated from the foregoing discussion, 

the necessity that the inductance values of the tuning 
coils LI and L2 be adjusted after the electronic tuning 
circuit has been mounted in place,, is eliminated by 
changing the capacitance of the padding capacitor C3 ^ 
by ±2%, and by keeping variations in the stray capaci- 
tances CI and C2, including parallel capacitances be- 
tween the terminals of the circuit, within the range of 
±5%. Thus, the circuit constants of the high-frequency 
coils can be very easily adjusted to the design values so 45 
that the circuit constants of the tuning coils LI and L2 
may be either previously adjusted or fixed to be incor- 
porated in the electronic tuning circuit. In this way, by 
limiting dispersions in the circuit constants of the elec- 
tronic tuning circuit within the above-indicated disper- 50 
sion range of the circuit constants, it is possible to pro- 
vide an electronic tuning circuit for AM receiver, 
which is of substantially non-adjustment type, i.e., capa- 
ble of maintaining a satisfactory receiving condition 
without effecting tracking adjustment after the elec- 55 
tronic tuning circuit has been mounted in position. 

Although in the aforementioned embodiments of the 
present invention, the circuit constants were set in such 
a manner that tracking errors turn out to be minimum 
with a frequency of about 1 MHz as the center, it is to 60 
be understood that the present invention is by no means 
limited thereto; it is also possible that the circuit con- 
stants may be set up so that tracking errors become 
minimum at any desired frequency. With the circuit 
arrangement of FIG. 1 or 2, it is possible to provide an 65 
electronic tuning ciruit for AM receiver, which is easy 
to effect tracking adjustment even with long wave 
(LW), by keeping the dispersion tolerance for the cir- 
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cuit constants of the electronic tuning circuit within the 
above-indicated range. 

As will be appreciated from the foregoing explana- 
tion, with electronic tuning circuit of the preset'type for 
AM receiver according to the present invention, the 
necessity is eliminated to effect tracking adjustment at 
two points in the receiving frequency band by using a 
trimmer capacitor as in the prior art. More specifically, 
according to this invention, it is only required that ei- 
ther the antenna tuning circuit at the front-end portion 
of the receiver or the tuning coil of the high-frequency 
amplifier circuit be adjusted so that the receiving sensi- 
tivity becomes maximum substantially at the center of 
the receiving frequency band, thereby making it possi- 
ble to reduce the number of parts of the electronic tun- 
ing circuit. In this way, according to the present inven- 
tion, there is provided an electronic tuning circuit for 
AM receiver, which is of substantially non-adjustment 
type requiring no tracking adjustment to be effected at 
the final adjustment stage. Furthermore, according to 
the present invention, the electronic tuning circuit can 
be miniaturized, and the number of steps involved in the 
trakcing adjustment can be reduced, so that the manu- 
facturing cost can be reduced accordingly. 

While the present invention has been illustrated and 
described with respect to specific embodiments, it is to 
be understood that the present invention is by no means 
limited thereto but encompass all changes and modifica- 
tions which will become possible within the scope of 
the appended claims. 
We claim: 

1. An electronic tuning circuit for an AM receiver 
wherein an oscillation frequency control voltage for 
setting an oscillation frequency of a local oscillator 
circuit to be higher or lower than a tuned frequency by 
an amount corresponding to an intermediate frequency 
is supplied thrugh a preset system, comprising: an an- 
tenna tuning circuit including a first tuning coil for 
effecting tracking adjustment, a fixed capacitor, and a 
first variable capacitance diode; and a local oscillator 
circuit including a second tuning coil, fixed capacitors, 
and a second variable capacitance diode which are 
connected so that in an oscillation output that is auto- 
matically adjusted to a desired frequency is provided by 
said local oscillator circuit, said electronic tuning circuit 
being designed such that dispersion in inductance values 
of said first and second tuning coils and dispersion in 
capacitances in said antenna tuning circuit and local 
oscillator circuit, are set within the range of ±5%, and 
wherein tracking errors are decreased by adjusting the 
inductance of said first tuning coil alone. 

2. An electronic tuning circuit for an AM receiver 
wherein an oscillation frequency control voltage for 
setting an oscillation frequency of a local oscillator 
circuit to be higher or lower than a tuned frequency by 
an amount corresponding to an intermediate frequency, 
is supplied through a preset system, comprising an an- 
tenna tuning circuit including a first tuning coil for 
effecting tracking adjustment, a fixed capacitor, and a 
first variable capacitance diode; and a local oscillator 
circuit including a second tuning coil, fixed capacitors, 
and a second variable capacitance diode which are 
connected so that an oscillation output that is automati- 
cally adjusted to a desired frequency is provided by said 
local oscillator circuit, said electronic tuning circuit 
being designed such that dispersions in inductance of 
said first tuning coil, in inductance of the tuning coil of 
a high-frequency amplifier circuit, in inductance of said 
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second tuning coil of the local oscillator circuit, and in a padding capacitor, and a second variable capacitance 

capacitancies in said antenna tuning circuit and said diode which are connected so that an- oscillation output 

local oscillator circuit, are set within a range of ±5%, that is automatically adjusted to a desired frequency is 

and wherein tracking errors are decreased by adjusting provided by said local oscillator circuit, said electronic 

the inductance of said first tuning coil alone. 5 tuning circuit being designed such that dispersions in 

3. An AM receiver wherein an oscillation frequency inductance of said first tuning coil, in inductance of said 
control voltage for setting an oscillation frequency of a second tuning coil, and in capacitances of said antenna 
local oscillator circuit to be higher or lower than a tuning circuit and said local oscillator circuit, are set 
tuned frequency, is supplied through a preset system, within a range of ±5%, and dispersion in capacitance 
comprising: an antenna tuning circuit including a first 10 of said padding capacitor is set within a range of ±2%, 
tuning coil for effecting tracking adjustment, a fixed so that tracking errors are decreased. 

capacitor, and a first variable capacitance diode; and a 5. An electronic tuning circuit for an AM receiver 
local oscillator circuit including a second tuning coil, wherein an oscillation frequency control voltage for 
fixed capacitors, a padding capacitor, and a second setting an oscillation frequency of a local oscillator 
variable capacitance diode which are connected so that 15 circuit to be higher or loer by an amount corresponding 
an oscillation output that is automatically adjusted to a to an intermediate frequency, is supplied through a 
desired frequency is provided by said local oscillator preset system, comprising: an antenna tuning circuit 
circuit, said receiver including an electronic tuning including a first tuning coil for effecting tracking adjust- 
circuit consisting essentially of said antenna tuning cir- ment, a fixed capacitor, and a first variable capacitance 
cuit and said local oscillator circuit, said electronic 20 diode; and a local oscillator circuit including a second 
tuning circuit being designed such that dispersion in tuning coil, fixed capacitors, a padding capacitor, and a 
capacitance of said padding capacitor is set within a second variable capacitance diode which are connected 
range of ±2% so that tracking errors of said electronic so that an oscillation output that is automatically ad- 
tuning circuit are decreased. justed to a desired frequency is provided by said local 

4. An electronic tuning circuit for an AM receiver 25 oscillator circuit, said electronic tuning circuit being 
wherein an oscillation frequency control voltage for designed such that dispersion in inductance of said first 
setting an oscillation frequency of a local oscillator tuning coil, in inductance of a tuning coil incorporated 
circuit higher or lower than a tuned frequency by an in a high-frequency amplifier circuit, and in capaci- 
amount corresponding to an intermediate frequency, is tances of said antenna tuning circuit and said high-fre- 
supplied through a preset system, comprising: an an- 30 quency amplifier circuit, are set within a range of ±5%, 
tenna tuning circuit including a first tuning coil for and wherein dispersion in capacitance of said padding 
effecting tracking adjustment, a fixed capacitor, and a capacitor is set within a range of ±2%, so that tracking 
first variable capacitance diode; and a local oscillator errors are decreased. 

circuit including a second tuning coil, fixed capacitors, * * * * * 
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